A pharmacological study of the effect of carbamazepine on neuromuscular transmission in the rat diaphragm.
The effects of carbamazepine (0.042-0.42 mM) on neuromuscular transmission were studied on the isolated rat phrenic nerve diaphragm preparation using standard pharmacological and electrophysiological methods. Carbamazepine decreased (1) the antidromic activity of the phrenic nerve, (2) the amplitude of the endplate potential (EPP) and miniature endplate potential (MEPP), (3) the quantal content of the endplate potential, (4) the indirectly-elicited twitch tension, (5) the muscle contracture in chronically denervated muscle induced by acetylcholine (ACh) and (6) the amplitude of the compound phrenic nerve action potential, in a concentration-dependent manner. The antidromic activity of the phrenic nerve was the most affected, while the phrenic nerve compound action potential was least affected. However, the IC50 for carbamazepine (the concentration of carbamazepine that inhibited 50% of the response) was in the same order of concentration, i.e. 0.11-0.3 mM. Compared with the effect of carbamazepine on the indirectly-elicited twitch tension with its actions described above, it is concluded that carbamazepine interfered with the neuromuscular activity by inhibiting pre- and postsynaptic process and conduction in the phrenic nerve.